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EXPLANATION (EGEODETIC 'I‘AH!E‘I‘ ERROR FOR THE ICBM
X RE i

Introduction

. US ICBM tests have demonstrated & capabllity of impscting nosecones
within less then 2 n. miles of the designsted target. This achievement
not only exceeded expectations of American engiheering, but in so doing
‘it must de noted thet & signifieant factor contributing to this
accuracy -- and its calibraiien -« was the agourste 3eoaetj.c positional
relationship of the launch and target points to an error of about +300
feet. Unfortunately such geodetic sccuracies are currently attuineble
by the UB only for European UBER. This paper explains in brief,
non-technical terms the nature of the geodetic problem and efforts to
improve current inadequate geodetlc accuracies.

A. The problem of intercontinental geodetic insccuracles arises from

the diversity of geodetic systems end difficulties of interconnzctions

soross the oceans

1., Continental systems of geodetic control end abruptly at coast

lines.

2. Qaps in control over ocean &reas create uncertainty in positioning

of the continents.

3. The large geodetic nets of the vorld are based upon different
datumsg.*
4. The US uses the North American Datum, adopted 1927; the USSR

uses the Pulkovo 1942 Datum, adopted in 1946,

#See the Annex for explanation Qf the basic elements of the gecdetic
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5. Datum differences give rise to errorg in computing distsnces

and directions between widely separated launch and terget points.
6, Ultimate target accuracies depend on svailability of

identifiable geodetic polnts to which targets must be related.

B, @eodetic errors develop because the earth is not a true sphere but

en irregular figure flattened st the poles and having a bulge neer the
equator. ' '

1. Bize and shape of the earth -~ estimates of gemi-mmjor axis
and polar flatiening have varied widely causing differing discrzpancies
in the fitting of an ellipsoid to the geoid (generslized undulating
sea-level earth surface). |

2. Orientation of ellipsoids ~« ellipsoid axes 4o not coiacide
~with earth's axis of rotation thus meking positions of different
| geodetic systems not d.iractly comparable for geodetic computations.

3. ZErrors dﬁe to deflee:tions of the vertical -- result from angular
ﬂiffemncés between observations that are vertical to the gecid and
computed as perpendicular to a displaced ellipsold.

C., Insufficiency of Soviet geodetic dats and large-scale maps causes

a significent UB &isadva.n’cnge in accurnte location of targets

1. Bystematic geodetic dsta on UBER are mavail@le eapt of
Leningrad - Gorkly - Hovosibirsk. Prevents production of accurate
mapes or use of aerial photography for cqmputing target loeations.

2. Modern large-scsle maps are lacking for vast areas east of
Gorkiy and the Caspian. |

3. Mep error is determined by scmle of evailsble meps. Negligible
if scales are 1:100,000 or lmrger but significant, particularly for
loeating Soviet ICBM sites, in areas covered at scales of 1:1,000,000

or smaller,
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4. Gravity ancmalies have an effect on missiles during flight.

D. Comparative estimates of UB-S8oviet geodstic target error over e

2200 1. mile venge show a US disadvantage
| IS Againgt USSR #UBER Agalnst US

1. Error due to uzieértain—-
tles in size, shape of ellipsoid,
and target uncertainty 1,000 feet or less to 2 miles 1,000 to 2,000 feet
US sgainst USSR:
a. 1,000 feet or
better applicable sgainat
pre-gelected targats,
Buropean USSR.
b. 2 n. mile appli-
cable against Boviet lsunch
gites with loestions still to
be ascertained
2, Msp error, varies with
scale of available maps 200 to 2,000 feet 100 to B0 feet
3., Graviiy error; lower
velue mem probable 500 to 2,500 feet 800 o 2,000 feet
4. Estimated Over-All Geodetic Error
Average lnstance 0.3 to 0.6 n, mile
&. For 90 percent of
Eurcpean USSR targets Within 1,000 feet
b. For remeinder of UBSR
50 percent cextainty 2,000 feet to 1 n. mile
90 percent certainty 4,000 feet to 2 n. mile
¥Simplified rounding of representative estimates provided by Army and USAF
mt:weﬂnﬁeé Release200408/24:+ GlARDFE3;:80314R000200 e1L60£ 4212: 1. capabilities
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'E. UB progrems to improve geodetic scouracles are particularly recessary

for greatly improving future weapond gttems {Present ggoﬂztic

requirements are +1,000 feetj current projections are +500 feet {1965),
and +250 feet (:.970)1
l; Pla.nned or current scientific pmgm to reduce geodetic eryror
| | e, Different nstional geofetic systems on different eliipsoids
whieh have been connected since World War II into continental systems
(Eum;;éan, Tokyo, North Ameyicsn) have been comnected into & sisgle
pystem by the Awmy snd the Air Forece. Rgcently, these two have been
reconciled into e single Defeuse World Geodetic System, This, however,
represents only ‘a first approximation. Additional programé are mandatory
for refinement and verification. '
p. IGY luner photography program; results expected in 1 to 2
years.
. HIRAN (high-precision Shoran) for intercoatinental ties.
Results reduced uncertainty of connections between Europe and Rorth
Amepics to ebout 240 feet; uncertainty still exists because of
vesknesses in Canadimn geodetie positions established by %om methods,
4. Werld gravity survey; atill under consideration for oceanic
gurvey. Surface-ship snd airborne mtrwaentatian now being tested;
will reduce cost and speed up completion of survey.
e. Earth satellite observations asnd orbit anelysis; intercoutinental '
ties with +100 sccuracy expected by sbout 1965.
£. High-sltitude rocket flashee for determining threa-
dimensional coordinates between conti_pents glving positions free of
deflecticn-of-the vertical errors; programs now in plaaning.
-l o
Approved For Release 2001/08/27 : CIA

SECRET

DP63 00314R000200160042-9



Approved For Release 2001/08]15;1 : glz«n-gDP63-00314R000200160042-9

g. Recomnaissance satelllite photography maey within 5 years

‘yield most direct and accurate ehecks on intercontinental positions

and (hopefully) provide geodetie positions in the UBER for whick no
data sre now an}ailable.

2. Aeallection of Soviet large-soale maps and geodetic data are
essential for identificstion and accurste positioning of targetis,
eapécislly in the Urals and all of Siberis.

s, Soviet maps (1:100,000; 1:%0,000; 1:25,000) snd geodetic
dste heve been sought unsuceesefully since end of World Wer IT.
6alléction now ﬁade s top priority target to fulfill a First Category
Priority National Intelligence Objective (pars. f£); coordinated clan-
destine effort being markedly incressed; yleld to dste, 13 East German
map sheets at 1:25,000; 102 additionsl sheets cbtained t.hmug:_x zhance
events (derectiops).

b, Efforts made at international sclentific meetings 1o secure

data; no success to date,

F. Comperison of US and USSR

L Cmmtence of U8B and USSR geodesists -- generally comparable;
Saviets paséibly superior in field of theoretical gravity and number of
trainad peracnnél.
| 2. USHSR has vastly greater number of trained geodesists for future
use in missile operations.

3., SBoviets have gsodetic targeting adventage over US, resulting
from:

a. BSoviet poligy of withholding topographlc maps fromw West.
The all-purpose Soviet series at 1:100,000 are very tightly held;

- 5 L4
Approved For Release 2001/08/27 : CIA-RDP63-00314R000200160042-9

- SECRET



Approved For Release 2001/0 3 mp63-00314R000200160042-9

aveilsble large-scale meps are of pre-1940 date and limited in
goversage, especially for Bideria.
b. Soviet withholding of all gravity and geodetic data,

Revision of Soviet geodetic system in 19¥6. Boviets huve comparable

US data. Amnam.e date are of the Pulkovo 1932 system. No Soviet

date availeble on the new Pulkovo 19&2 systeam Boviet Union, hawver,

' has gomparable US data.
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